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Elena Tsoy 

- The MAIUNG DATE of this communication apflears on tho cover sheet with the correspondence aaaress - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 



2a)a 
3)0 



Responsive to communication(s) filed on 30 January 2(X)2 . 
This action is FIIMAL. 2bM This action is non-final. 

Since this application is in condition for allowance except fomal matte.^ T^f n G^Sfl '° 



since xnisappiiuauuiiia 111 uuiiuiuun.w, . .Q-c/-n 11 A^i-^nR 213 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. zi3. 

Disposition of Ciaims 

4) 13 Claim(s) £13 is/are pending in the application. 
4a) Of the above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) £13 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 

10) 0 The drawing(s) filed on is/are: 3)0 accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

11) 0 The proposed drawing correction filed on is: a)D approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) 0 The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) 13 Acknowledgment is made of a claim for foreign priority under 35 U.S.G. § 119{a)-(d) or (O- 

a)DAII b)D Some*c)l3 None of: 

1 .13 Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. 

3 □ Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

1 4) 0 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 1 9(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) 13 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
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Specification 

1 The disclosure is objected to because of the following informalities: 

Page 4, line 6. page 5. line 3. page 6. line 7, page 1 1, line 27, page 12, line 18, page 13, line 5, 

page 23, line 18, page 24, line 16, "an SiOx thin film" should be changed to -- "a SiOx thin 

film". 

Oaim Objections 

2. Claims 4, 1 3 are objected to because of the following informalities: 

Claim 4, line 3, "comprising the steps of;" should be changed to - comprising the steps of: -. 
Claim 13, line 3, "a molar ratio of;" should be changed to - a molar ratio of: -. 

aaim Rejections - 35 USC§103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

A mtent mav not be obtained though the invention is not identicaUy disclosed or described as set forth m s«;tion 

invention was made. 

4. Claims 4, 6, 7, 12, 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsumoto et al (US 5,763,028) in view of Felts et al (US 5364,665), Ogawa et al (US 

5,695,836) and Saiki (US 4,001,870). 

Matsumoto et al disclose a method of manufacturing a gas barrier film (See column 1, 
line 16) having plastic layer 3 of polypmpylene (PP) (See column 4, lines 19-20, 27-28, 63, 65), 
a thin inorganic oxide layer 2, for example, a silicono2dde layer having thickness of 50-1600 
Angstroms (See column 5, lines 29-32) on the plastic layer 3 (See Fig. 1; column 4, lines 35-40. 
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60-67). For forming a silicon oxide layer 1, Eie^tmatment of the surface of the plastic layer 3 is 
not particularly needed. However, insomecases, the surface can be activated by e.g., a discharge 
treatment and the like, or the surface can be treated with a chemical agent having an active 
residual group such as a cii.n. .nnnlina aeent and the like. See column 5, lines 12-18. The 
silicon oxide layer can be formed by depositing or sputtering silicon or silicon oxides such as 
silicon monoxide or silicon dioxide in a vacuum or in an inactive gas, or by reactive deposition 
or reactive sputtering of silicon and/or silicon oxides excluding the use of silicon dioxide alone 

(See column 5, lines 19-23). 

Matsumoto et al fail to teach that: (i) the silicone oxide (SiOx) thin layer is formed by 
plasma polymerization from organic silane such as alkoxyalkyl silane of claimed formula and 
oxygen (Claims 4, 12) in a ratio 3:7 -5:5 (Claim 13); (ii) PP film surface is activated with both 
discharge-like treatment such as plasma discharge and a silane coupling agent (Claim 4); the 
film surface after the plasma treatment is exposed to air atmosphere to introduce oxygen 
functional groups into the surface in the form of CO (Claims 4, 6); the oxygen functional groups 
react with the silane coupling agent forming (tuning) molecular chains having ^-Si-O- stmcture 
(Claim 4). 

Asto(i). Fehs et al teach that silicone oxide having excellent vapor and gas barrier 
properties for flexible packaging can deposited from silane such as ethyltrimethylsilane (which 
can be represented by general fonnula as claimed) (See column 4, lines 66-67) and oxygen in a 
ratio 0.1:1.0 (See column 5, lines 13-15) using plasma (See column 3, lines 35-47; column 4, 
lines 22-26, 62-68). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have deposited a silicon oxide layer in a method of Matsumoto et al from organic 
silane such as ethyltrimethylsilane and oxygen in a ratio 0.1:1.0 using plasma with the 
expectation of providing the desired excellent vapor and gas barrier properties, as taught by Felts 
et al. 

As to (ii) , Saiki et al teach that a silicon oxide layer can be securely attached to a polymer 
material having poor adhesive property (See column 2, lines 13-18) such as polyimide resin layer 
by using a silane coupling agent such as aminosiiane coupling agent so that the silane coupling 
agent is chemically bonded to the resin layer (See column 4, lines 17-50). Saiki et al show that a 
silicon dioxide layer contains on its surface Si-OH groups which form -0- bond with the silane 
coupling agent (See column 4, lines 30-40). 

Ogawa et al teach that contrary to polyamide and polyurethane resins having reactive 
imino groups (See column 7, lines 1-9), the surface of an inert substrate such as PP surface (See 
column 8, lines 30-31) should be treated with plasma, e.g. oxygen plasma (See column 10, lines 
63-65; column 1 1, lines 56-58), to introduce reactive fiinctionalities, such as OH-groups, in order 
to chemically bond a silane coupling agent to the inert surface (See column 7, lines 1-9) forming 
a structure such as that shown in Fig. 1 1 if a chlorosilane coupling agent is used (See column 15, 
lines 1-45). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have treated PP surface in method of Matsumoto et al with plasma discharge to 
introduce reactive functionalities, such as OH-groups onto the PP surface, followed by treating 
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. sitae coupling agent wiU, to expe«a.ion of providing .he desired secure chemical 
bonding of a silicon oxide layer .0 to plastic surface, as taught by Saiki e. al and Ogawa et al. 
^..■.■..^.iuv^ructure. since Saiki e. al show to. a silicon dioxide layer contains 

on i.s surface Si-OH groups (See column 4, lines 30-40) and a chemically attached silan. 
couplingagentofOgawaetal forms ontoPPsurfaceaplurality hydroxy groups(SeeFig.ll; 

column 15, lines 20-37), to anached silicon oxide layer in Matsumoto et al in view of Saiki « al 
... .„™,. « ft.™, -O-Si-O- smioure through chemical reaction of to plurality of hydroxy 
groups of the silane coupling agent with hydroxyl groups of a silicon oxide layer. 

.^j^dma. Matsumoto et J in view of Saiki et al and Ogawa fail to teach tot the 
introduction ratio of hydroxyl groups to to PP surface is in the range of 0.05-0.20. 

However, to Examiner has established SEtaAas case of obviousness for treating PP 
surface. Therefore, to amoum of introduced ratio of hydroxy groups claimed by to Applicams 
would fall within generic teaching of plasma treating. M^.^^^^M^^'^mMMm^ 

--ri,^-.-.-.,...rr^edhvanv evident. Therefore, to prima ficie case of 

obviousness has not been tebutted. If Applicants provide evidence tot to claimed ratio is 
unexpected, to Examiner will allow the claim 

5. a.im 5 is rejected under 35 U.S.C. ,03(a) as being unpatentable over Matsumotoetal 
(US 5.763.028) in view of Fehs e, al (US 5364.665), Ogawa et al (US 5,695,836) and Saiki et al 
(US 4.001.870). as applied above, and further in view of Cahalan et al (US 5,229,172) 

Matsumoto et al in view of Felts et al. Ogawa et al and Saiki et al. as applied above, fail 
to teach tot to plasma treatment is performed using argon plasma. 
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Cahalan e. al teach that a polymeric surface such as PP su*ce (See column 5. lines 10. 
M.15) can be provided with oxygen containing groups including C-0 form (e g. hydroxyl 
groups) (See column 6. lines 46-5 1) either by using oxygen containing plasma or inen sm 
etea since sufficient oxygen remains in the vacuum chamber (See column 5. lines 62-68). 

It would have been obvious to one of ordinary skUl in the art at the tin,e the invention 
was made to have used argon plasma for treating PP surface in a method of Matsumoto et al in 
view of Felts et al. Ogawa et al and Saiki et al with tiie expectation of providing the desired 
content of hydroxyl groups on the surfece. since Cahalan e. al teach that a polymenc surface 
such as PP sur&ce can be provided with oxygen containing groups including C-0 form (e.g. 
hydroxyl groups) either by using oxygen containing plasma or inert argon plasma since sufficient 
oxygen remains in the vacuum chamber. 

6. Claim, 8-11 are r^ected under 35 U.S.C. 103(a)asbeingunpatentableoverMatsumoto 
e. al (US 5,763.028) in view otFelts et al (US 5364.665), Ogawa et al (US 5,695,836) and Saiki 
et al (US 4,001,870), as applied above, and fttrther in view of Komoto et al (US 6,376,559). 
M^umoto et al in view of Felts e. al, Ogawa et al and Saiki et al fail to teach that the 
silane coupling agent is represented by claimed formula ^'OVSi-RV.wherein „ is 1-4 
(Claim 8); the reaction between the hydroxyl groups introduced onto PP surface and the silane 
coupling agent is performed by immersing the PP film in an alcohol solution of the silane 
coupling agent, and then heating the PP film coated with the alcohol solution (Claim 9) at 50- 
80»C (Claim 1 1); the concentration of the silane coupling ^nt in the alcohol solution is in the 
range of0.1-10%byweight(Claim 10). 
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Komoto et al teach that a silane coupling agent such as methyltrimethoxysilane. 
methyltriethoxysilane. dimethyldimethoxysilane (which can be represented by general formula 
as claimed) (See column 9, lines 33-49) may be used for chemically bonding silica sol (See 
column 9, line 7) to an organic resin by introducing functional groups onto the surface of the 
silica sol. then the introduced groups react with the resin thereby chemically bonding silica sol 
to the resin through the silane coupling agent (See column 9. lines 17-33). The reaction of 
functional groups on silica sol surface with alkylalkoxysilane coupling agent may be carried out 
in alcohol (See column 41, lines 63-65) and at atemperature 20.100«C (See column 10, lines 
51-58) with the amount of alkylalkoxysilane coupling agent being 1-40 wt % (See column 9, 
lines 49-51). Saiki et al, as was discussed above, show that a silicon dioxide contains on its 
surface Si-OH groups (See column 4. lines 30-40). In other words, reaction of alkoxy groups of 
the alkylalkoxysilane coupling agent with hydroxy groups on the surface may be carried out in 

alcohol at a temperature 20-100°C. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to have used alkylalkoxysilane coupling agent such as methyltrimethoxysilane, 
methyltriethoxysilane, dimethyldimethoxysilane (which can be represented by general formula 
as claimed) in an amount of 1-40 wt % instead of chlorosilane coupling agent in a method of 
Matsumoto et al in view of Felts et al, Ogawa et al and Saiki et al for treating any surface 
having hydroxyl groups including a plasma treated PP surface and silica oxide surface in an 
alcohol at temperature 20-100°C with the expectation of providing the desired chemical 
bonding of the alkylalkoxysilane coupling agent to the hydroxyl groups, as taught by Komoto et 
al. 
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Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elena Tsoy whose telephone number is (703) 605-1 171. The 
examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shrive Beck can be reached on (703) 308-2333. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9310 for regular 
communications and (703) 872-931 1 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0661. 




Elena Tsoy 
Examiner 
Art Unit 1762 



April 8, 2003 



